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Description 

I. Field of the inventibh, 

[0001] The invention relates to a lockable safety 
shield assembly for a prefillable syringe, and more par- 
ticularly, to a loclcable safety shield assembly for a pre- 
fillable syringe which is easily attached to a prefillable 
syringe and which can be subsequently activated by an 
end-user to form a locking mechanism for the shield. 

il. Bacl^ground. 

[0002] As is known in the art, syringes are medical de- 
livery devices utilizable to administer a medicament to 
a patient. Syringes are normally provided in prefillable 
form, wherein a set dosage of medicament can be filled 
into the syringe by a pharmaceutical manufacturer for 
distribution to the end user, or they are empty and in- 
tended to be filled by the end user from a vial or other 
source of medicament at the time administration of the 
medicament is desired. 

[0003] Syringes typically include a barrel portion 
adapted to retain the medicament. The distal end of the 
banrel is normally configured to mate with a conventional 
piercing element, such as a pointed needle cannula 
made of steel or like material or a blunt ended cannula 
formed of plastic, to deliver the medicament contained 
in the barrel. A plunger rod is inserted through the open 
distal end of the syringe barrel and, through Its engage- 
ment with an elastomeric or rubber-like stopper element 
fitted in a fluid-tight manner within the Interior of the bar- 
rel, a user can apply manual force to the plunger to de- 
liver the medicament through the piercing element. 
[0004] More typically the case with pointed needle 
cannulae. accidental needle sticks that occur after the 
needle cannula has been used generally pose a greater 
health risk. To avoid such accidents, many prior art hy- 
podermic syringes include a rigid cylindrical safety 
shield telescoped over the syringe barrel. The prior art 
safety shield can be slid from a proximal position where 
the needle cannula is exposed for use. to a distal posi- 
tion where the safety shield protectively surrounds the 
needle cannula. 

[0005] Most prior art hypodemiic syringes with cylin- 
drical safety shields telescoped over the syringe barrel 
include structure for locking the safety shield in its distal 
position. Examples of such structures are found, for in- 
stance, in U.S. Patent Nos. 5,342.309 and 5,385,555 to 
Hausser and U.S. Patent No. 5,304,149 to Morigi. 
[0006] While generally suitable for the tasks em- 
ployed, further improvements are still being sought. For 
instance, where the syringe is prefillable by a pharma- 
ceutical manufacturer, it would be beneficial to incorpo- 
rate improvements into the locking structure employed 
with the safety shields to better facilitate a pharmaceu- 
tical manufacturer's processing of the various compo- 
nents associated with the syringe barrel and safety 



shield. These improvements should also facilitate the 
end user's nonmal use of the prefillable syringe and easy 
activation of the safety shield once safe disposal of the 
syringe is desired. Moreover, most of the prior art ap- 

5 preaches focus their efforts on employing a plastic collar 
element on some distal portion of the syringe banrel, with 
the shield locking onto the collar. While a valid approach, 
because many of the prefilled syringes cunrently in use 
are made of glass, it can be difficult to assemble the 

10 plastic collar element onto the syringe barrel. 

[0007] According to US 5,697,908, a lockable safety 
shield for a prefillable syringe is provided. The design of 
the lockable safety shield enhances pharmaceutical 
manufacturers' ease of assembling the various compe- 
ls nents as part of its filling or processing of the prefillable 
syringes in normal practice. A collar is attachable to the 
distal hub of the prefillable syringe. A safety shield is 
axially slidable over the collar between a retracted po- 
sition, wherein the distal end of the piercing element as- 

20 sociated with the prefillable syringe is exposed, and an 
extended position;, wherein the safety shield is locked 
to the collar to protectively cover the distal end of the 
piercing element. The safety shield includes locking 
structure configured so that the shield, as supplied to 

25 the pharmaceutical manufacturer, can be easily fitted to 
the syringe. The locking structure includes at least one 
deflectable arm provided on the body of the shield. The 
defiectable arm includes a proximal end deflectable to- 
wards the interior of the shield. A stop member Is pro- 

30 vided on the interior of a shield in spaced relation to the 
proximal end of the deflectable ami. A ring is axially sl- 
idable over the shield to deflect the arm towards the in- 
terior of the shield to activate the locking structure. The 
safety shield is slid distally by an end user such that the 

35 collar is lockingly retained between the stop member 
and the proximal end of the defiectable arm. The collar, 
the stop member, and the deflectable ami may be con- 
figured to provide tactile as well as audible indication of 
locking to the end user. 

40 [0008] EP-A-740,942 relates to a method of manufac- 
turing a pre-filled injection device, comprising the steps 
of forming, from a deformable plastics material, a tubular 
syringe body provided with an extemal blocking mem- 
ber capable of deforming radially between retracted and 

45 extended positions, of forming tubular sheath provided 
with an intemal blocking member interacting with that of 
the syringe body, a mounting the sheath around the sy- 
ringe body by the relative sliding thereof, rendered pos- 
sible by the radial retracting of the blocking member of 

50 the syringe body, and of introducing, into the syringe 
body, a pre-filled rigid container capable of moving the 
blocking member of the said syringe body into its ex- 
tended position after injection, thus irreversibly securing 
the sheath in an advanced position of protection after 

55 use once the said blocking member has been moved. 
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HI SUMMARY OF tHE INVENTiON 

[0009] According to the present invention, there is 
provided a medical device as defined in claim 1 . iV. De- 
tails of the Invention. 5 
[0010] A lockable safety shield assembly for prefilla- 
ble syringes is provided. The lockable safety shield is 
designed to facilitate a pharmacieutlcal manufacturer's 
assembly of the various components associated with 
the lockable safety shield onto the syringe in conjunction 
with how the syringes are nomially processed by the 
pharmaceutical manufacturer. The locking structure as- 
sociated with the safety shield of the present invention 
may be designed such that it will not interfere with easy 
assembly by the phanmaceutical manufacturer, but 
which can be easily activated by an end user to facilitate 
safe covering of the distal end of a piercing element 
once the prefillable syringe has been used. 
[0011] The assembly Includes a tube mounted about 
the outside surface of the syringe barrel. The tube can 
be locked, for instance, to the flange provided about the 
proximal end of the syringe barrel. The tube features a 
collar positioned adjacent the distal end of the syringe 
barrel. The collar can be configured as a flat, disk-like 
structure fornried in an annular manner about the outside 
of the tube. 

[0012] A safety shield is coaxially mounted over the 
tube. The safety shield is axially movable between a re- 
tracted position, wherein the distal tip of a piercing ele- 
ment affixable to the barrel is exposed, and an extended 
position, wherein the distal tip of the piercing element 
will be covered. The safety shield includes a proximal 
end, a distal end, and a circumferential sidewall there- 
between. The circumferential sidewall has an outside 
surface and an inside surface. Particulariy, the shield is 
provided with user-activatable locking structure to se- 
cure the shield in its extended position respective of the 
syringe. 

[0013] The locking structure includes at least one de- 
flectable arm incorporated as part of the structure of the 
sidewall. The deflectable arm includes a distal end 
mounted with the circumferential sidewall, and a proxi- 
mal end which is deflectable towards the interior of the 
shield. At least one stop member is mounted to the in- 
terior surface of the shield and spaced a distance from 
the proximal end of the deflectable arm to define a gap 
between the stop member and the proximal end of the 
deflectable arm. The deflectable arm has a free position, 
wherein the outside surface of the arm is substantially 
co-planar with the outside surface of the circumferential 
sidewall, and a locking position, wherein the deflectable 
arm is urged towards the interior of the shield so that the 
proximal end of the deflectable arm is positioned to- 
wards the interior of the shield. 
[0014] Means are provided on the shield to activate 
the locking structure. A circumferential ring is axially sl- 
idable about the outside surface of the shield between 
a first position, wherein the ring is spaced away from the 



deflectable arm, and a second position, wherein the ring 
is positioned against the at least one deflectable arm to 
secure the arm In the locking position. The ring may be 
secured to the distal end of the shield by a user-sever- 
able connection. The user-severabte connection may 
entail, for instance, one or more frangible sections of 
material provided between the ring and the distal end of 
the shield. A pair of spaced abutments may be provided 
on the outside surface of the deflectable arm to retain 
the ring in its second position. 
[0015] In practice, the safety shield assembly is typi- 
cally preassembled by the syringe manufacturer and 
supplied to the pharmaceutical manufacturer in a sterile 
state, ready for attachment to the prefillable syringe 
once it has been filled with a desired drug. 
[0016] After the syringe has been filled with the drug 
and otherwise subjected to various processing opera- 
tions, such as various particulate inspection operations, 
labeling operations, plunger rod assembly operations, 
or the like, the safety shield assembly can be easily fitted 
to the syringe. The tube is fitted about the syringe barrel 
and clipped onto the flange of the syringe banrel. In the 
preassembled state, the shield located respective of the 
tube such that the shield will be placed in a retracted 
position vis-a-vis the piercing element. Various struc- 
tures associated with the tube may be provided with 
sloped surfaces to ensure smooth placement of the 
safety shield assembly over the syringe flange. 
[0017] Subsequent to placing the shield assembly on- 
to the syringe banrel, the locking structure must be acti- 
vated. The locking structure is activated by detaching 
the ring from its user-severable connection, and sliding 
the ring proximally so that it is engaged between the 
abutments provided on the deflectable arm. If desired, 
the device may be shipped by a pharmaceutical manu- 
facturer to an end user with the ring connected to the 
shield by its user-severable connection, so that the end- 
user himself activates the locking structure. Alternately 
and preferably, the phanmaceutical manufacturer acti- 
vates the locking structure as part of the assembly proc- 
ess, such that the filled syringe with safety shield as- 
sembly is shipped to an end-user with the locking struc- 
ture already activated. 

[0018] After the syringe has been used to administer 
an injection, the shield Is slid distally over the tube. The 
collar will be captured between the proximal end of the 
deflectable arm and the stop member in order to lock 
the shield in its extended position. In a preferred embod- 
iment, the deflectable arm, the collar, and the stop mem- 
ber may be configured to provide audible as well as tac- 
tile indication to the end user that the shield has been 
securely locked with the collar. 
[0019] In a preferred embodiment, at least two de- 
flectable arms are provided. The two deflectable anms 
are located on diametrically opposite sides of the shield. 
Correspondingly, two stop members are provided to in- 
teract with the two deflectable arms. When viewed along 
the central axis of the shield, the stop members can be 
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circumferentlally aligned with a respective proximal end 
of the deflectable arms, or they can be circumferentlally 
offset from a respective proximal end. 



sentation of the insertion of the syringe into the 
flange portion of the lockabie safety shield assem- 
bly illustrated In Figure 13. 



V, Brief Description of the Drawings 

[0020] The invention will now be described in greater 
detail by way of reference to the appended drawings, 
wherein Figures 13 to 16 illustrate the present invention 
and the remaining Figures 1 to 12 are retained is an aid 
to understanding: 

Figure 1 depicts, in perspective view, a lockabie 
safety shield assembly mounted to a syringe; 
Figure 2 is an exploded perspective view of the lock- 
able safety shield assembly of Figure 1 ; 
Figure 3 Is a cut-away view of the lockabie safety 
shield being mounted over the tube and the syringe 
barrel; 

Figure 4 Is a cross-sectional view of the lockabie 
safety shield assembly subsequent to mounting to 
the syringe; 

Figure 5 is a cross-sectional view of the lockabie 
safety shield assembly after an end user has acti- 
vated the locking mechanism; 
Figure 6 is a cross-sectional view of the lockabie 
safety shield assembly after it has been urged in a 
distal direction by an end-user to protectively cover 
the needle cannula; 

Figure 7 is partial cross-sectional view of the lock- 
able safety shield assembly illustrating activation of 

the locking mechanism; 

Figure 8 is a partial cross-sectional view of the lock- 
able safety shield assembly interacting with the col- 
lar located on the tube; 

Figure 9 is an end elevational view of the lockabie 
safety shield assembly ; 

Figure 10 is a partial cross-sectional view of a man- 
ner of configuring the collar ; 
Figure 11 is a cross-sectional view of an altemative 
embodiment of the lockabie safety shield assembly 
after it has been urged in a distal direction by an 
end-user to protectively cover the needle cannula; 
Figure 12 is an enlarged, partial cross-sectional 
view of the alternative embodiment of the lockabie 
safety shield assembly illustrated in Figure 11 inter- 
acting with the collar located on the tube; 
Figure 13 depicts, in perspective, a partial cross- 
sectional view of an embodiment of the lockabie 
safety shield assembly of the present invention 
mounted to a syringe; 

Figure 14 is a fragmentary side view of the flange 
portion of the an embodiment of the lockabie safety 
shield assembly illustrated In Figure 13; 
Figure 1 5 is a fragmentary planar view of the flange 
portion of an alternative embodiment of the lockabie 
safety shield assembly illustrated in Figure 13; and 
Figure 16 depicts a fragmentary schematic repre- 



5 Vi. Detailed Description of the Invention 

[0021] A convention utilized throughout this descrip- 
tion is that the term "distal" refers to the direction furthest 
from a practitioner, while the term "proximal" refers to 

10 the direction closest to a practitioner. 

[0022] Turning now to the drawings, wherein like nu- 
merals denote like components. Figures 1-4 depict one 
embodiment of a lockabie safety shield assembly 30. 
The lockabie safety shield assembly 30 can be provided 

15 in conjunction with a prefillable syringe 1 0. As illustrated 
in Figs. 1 and 2, prefillable syringe 10 includes a barrel 
16 characterized by a proximal end 14, a distal end 12, 
and a hub 24 provided adjacent the distal end. A flange 
18 may be provided about the proximal end, with a 

20 plunger rod 20 inserted through proximal end 14. Plung- 
er rod 20 is attached to a stopper 22 used for urging fluid 
through barrel 16. Fluid is emitted or aspirated via a fluid 
path, structured at distal end 1 2 of the syringe, that com- 
municates with interior portions of barrel 16. For in- 

25 stance, if the pre-fillable syringe is configured as a luer 
lock syringe, the fluid path is configured as a luer tip (riot 
shown) provided at distal end 12. Here, pre-fillable sy- 
ringe 10 Is illustrated with a fluid path configured as a 
piercing element 26, such as a pointed needle cannula. 

30 Piercing element 26 is characterized by a distal end 28. 
[0023] The lockabie safety shield assembly 30 in- 
cludes a tube 200 which is mounted about barrel 16 of 
the syringe. The tube 200 features a proximal end 204, 
a distal end 202, and a circumferential sidewall 206 ther- 

35 ebetween. A flange structure 208 is provided adjacent 
proximal end 204 of the tube. As best seen in Figure 3, 
flange structure 208 includes a lip 21 0 sized to lockingly 
engage flange 18 of the syringe barrel when tube 200 
is placed over barrel 16. Adjacent distal end 202 of the 

<o tube there Is provided a collar 32. Collar 32 can be 
formed as a disk-like structure characterized by an edge 
34 and a side portion 36. Collar 32 has a thickness "e" 
and Is characterized by a maximum diameter "g". Collar 
32 may be provided as part of the structure of tube 200. 

^5 Altemately. as the skilled artisan will appreciate, collar 
32 may be separately supplied and retained to the tube 
by friction fit, adhesives, mechanical means, or like 
structure. If desired, edge 34 can display one or more 
raised nubs 39 having grooves 40. Grooves 40 can be 

50 aligned with complementary rails (not shown) provided 
on an interior portion of safety shield 42 for aligning the 
safety shield during the assembly process. 
[0024] For purposes of clarity, Figures 1-6 depict col- 
lar 32 as having a rectangular cross-section, with side 

55 portion 36 displaying relatively flat walls that are directly 
linked to edge 34. If so desired, collar 32 can be config- 
ured In this manner to construct a lockabie safety shield 
assembly. However, Figure 10 depicts a preferred way 
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for configuring the collar (here designated by the nunner- 
a! 32a) so to provide better audible as well as tactile in- 
dication that shield 42 has been locked to the collar, as 
well as to enhance locking action between the shield 
and the collar, as will be further explained. 
[0025] Referring then to Figure 10, as before, collar 
32a includes an edge 34 and a side portion 36. However, 
here, side portion 36 is not completely flat Rather, when 
viewed In cross-section, edge 34 and side portion 36 
are linked by a locking tooth 34a. Locking tooth 34a fea- 
tures a distally-facing canted edge 36a and a proximally- 
facing canted edge 36b. Each of canted edges 36a, 36b 
of the locking tooth terminate at a shelf 37 that intersects 
with side portion 36. As before, if desired, grooves (not 
shown) can be provided on edge 34. for the purposes 
previously explained. As before, collar 32a includes a 
thickness "e" and a maximum diameter "g". Locking 
tooth 34a includes a maximum width "q" which need not 
be equal to thickness "e" displayed by collar 32a. 
[0026] Safety shield 42 is characterized by a proximal 
end 44, a distal end 45, and a circumferential sidewall 
46 therebetween. Circumferential sidewall 46 includes 
an outside surface 48 and an inside surface 49. Outside 
surface 48 is characterized by a diameter "N". Shield 42 
is slidable both over tube 200 and collar 32. and thus 
over syringe barrel 16, between a retracted position 
(Figs. 1,4 and 5), wherein distal tip 28 of piercing ele- 
ment 26 is exposed, and an extended position (Fig. 6). 
wherein the distal tip of the piercing element is protec- 
tively covered. 

[0027] Lockable safety shield assembly 30 includes 
user-actlvatable locking structure. A feature of the lock- 
able safety shield assembly is that the locking structure 
can be implemented such that it is not "activated" during 
assembly of the components, making It easier to assem- 
ble the components to syringe 10. Subsequent to as- 
sembly of the components, the locking structure can be 
"activated", putting the safety shield assembly in a 
ready-to-use state. 

[0028] Making reference to Figs. 1-3 and 7-9. shield 
42 features at least one deflectable arm 50. Arm 50 is 
preferably provided as part of the structure of the shield. 
Arm 50, which may be molded as part of the shield or 
thereafter created from the shield via various cutting 
processes, includes a distal end 54 and a proximal end 
52. Distal end 54 is resiliently affixed to sidewall 46 such 
as by a living hinge arrangement, while proximal end 52 
is not attached to the sidewall and is configured for free 
movement towards an interior portion of shield 42. In a 
preferred embodiment, at least two deflectable arms 50 
are provided on shield 42, with these two arms 50 locat- 
ed on diametrically-opposite sides of shield 42. Arms 50 
are thus configured for a free position (Figures 1 and 4). 
wherein the surface of the arms are substantially co-pla- 
nar with circumferential sidewall 46 of the shield, and a 
locking position (Figures 5. 7, and 8). wherein proximal 
ends 52 of arms 50 are urged towards the interior of the 
shield. 



[0029] As best reflected by Figures 7 iand 8. in a pre- 
ferred configuration, proximal ends 52 of the deflectable 
amis are not straight. Rather, to best make use of the 
features of collar 32a (Figure 10), proximal ends 52 are 

5 preferably canted in a manner such that when the de- 
flectable arms are positioned towards the interior of the 
shield, the proximal ends will be oriented to lockingty 
cooperate with distally-facing canted edge 36a of collar 
32a, as will be explained hereinbelow. 

10 [0030] At least one stop member 70 is provided on 
inside surface 49 of the shield In an area adjacent prox- 
imal end 44. In a prefen-ed embodiment, two stop mem- 
bers 70 are provided, each corresponding to a respec- 
tive one of two deflectable arms 50 (see Fig. 9). Stop 

15 member 70 includes a distally-facing stop surface 72. 
Stop surface 72 is preferably spaced from proximal end 
52 of the deflectable arm a distance "b" as measured 
along central axis "z" of the shield (see Fig. 3). 
[0031] As best illustrated in Figures 7 and 8, in a pre- 

20 ferred configuration, stop surface 72 is preferably not 
straight. Rather, to best make use of the features of col- 
lar 32a (Figure 10), stop surface 72 is preferably canted 
in a manner such that it will lockingly cooperate with 
proximally-facing canted edge 36b of collar 32a. as will 

25 be explained hereinbelow. 

[0032] Stop member 70 also includes a proximally- 
facing sloped surface 74. Proximally-facing sloped sur- 
face 74 facilitates sliding of shield 42 over collar 32 when 
the shield is assembled to tube 200. Stop member 70 

30 can be located such that stop surfaces 72 are circum- 
ferentrally aligned with respective proximal ends 52 of 
deflectable arms 50, when viewed along central axis "Z" 
of the shield. Alternately, if desired, stop members 70 
can be placed on interior surface 49 of the shield such 

35 that they are circumferentially offset from respective 
proximal ends 52 of the deflectable arms, when viewed 
along central axis "Z" of the shield. 
[0033] Shield 42 includes stnjcture permitting activa- 
tion of the deflectable arms 50 into their locked position 
(Figs. 5,6,7,8). A respective pair of distal and proximal 
abutments 58, 56 are provided on deflectable arms 50. 
Distal abutment 58, which includes a distally-facing 
sloped surface 60. is spaced from proximal abutment 
56 by a distance "a" that defines a gap 59. As seen in 

45 Figs. 3 and 4. in a preferred embodiment where two di- 
ametrically opposite deflectable amis are Included, the 
diametrically opposite pair of gaps 59 define a diameter 
"M" slightly greater than diameter "N" defined by outside 
surface 48 of she shield when the arms 50 are In their 

50 free position. The effect is that gap 59 is configured so 
that it is elevated from the level of surrounding outside 
surface 48 of cylindrical sidewall 46 prior to activation 
of deflectable arm 50. 

[0034] A circumferential ring 80 having an inside wall 
55 82 is disposed for coaxial movement with circumferen- 
tial sidewall 46 of the shield. Inside wall 82 has a diam- 
eter "P" at least equal to, if not greater than, diameter 
"N" defined by the outside surface of shield 42. Ring 80 
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has a width "d** at least equal to, if not slightly less than, 
the width of gap 59 as defined by distance "a**. To sim- 
plify later assembly, shield 42 is typically configured with 
ring 80. Ring 80 can be retained to shield 42, for in- 
stance, by a user-severable connection. That is to say, 5 
shield 42 and ring 80 are preferably supplied to the phar- 
maceutical manufacturer as a single unit. For example, 
ring 80 can be supplied by the component manufacturer 
such that It Is secured to the shield by a user-severable 
connection such as a threaded connection. Preferably, io 
and as is disclosed herein, ring 82 is secured to distal 
end 45 of the shield by one or more user-severable con- 
nections 84 configured as thinned, frangible sections of 
material between ring 80 and proximal end 45 of the 
shield, thereby permitting easy removal of the ring from 15 
the shield for further assembly operations. This type of 
structure also permits the component manufacturer to 
easily form ring 80 and shield 42 as a single molding. 
[0035] Shield 42 further includes structure for retain- 
ing shield 42 in the retracted position without being in- 20 
advertently "over-retracted" with respect to syringe 10 
and, hence, inadvertently removed from syringe 10 in 
the proximal direction. As seen in Fig. 3. one or more 
distal stop members 76 can be provided on interior sur- 
face 49 of the shield adjacent distal end 45. Distal stop 25 
members 76 are configured to engage a distally-facing 
side portion 36 of the collar to prevent shield 42 from 
being over-retracted in a proximal direction. If desired, 
one or more tertiary stop members 78 can be provided 
on shield 42, each spaced from a respective distal stop 30 
member 76 by a distance "c" approximately equal to 
thickness "e" of collar 32. Hence, collar 32 can be re- 
leasably retained between distal stop members 76 and 
tertiary stop members 78 when the shield is in its retract- 
ed position. If desired, tertiary stop member 78 can be 35 
provided with a proximally-facing sloped surface 79 
which, like proximally-facing sloped surface 74 associ- 
ated with stop members 70, assists in the assembly of 
shield 42 about collar 32. 

[0036] Operation of a device will now be explained. 40 
[0037] As seen in Figure 3, means can be fitted to the 
syringe adjacent the distal end to provide a barrier to the 
fluid path leading to the medicament which wilt be con- 
tained within barrel 16. The barrier is normally fitted by 
the syringe manufacturer and here, can be fitted to the 45 
syringe barrel in a process subsequent to placement of 
collar 32. If the fluid path is structured as a luer tip, for 
instance, a luer tip cap can be fitted. Here, where a pierc- 
ing element 26 is configured on the syringe, a well- 
known needle shield 29 can be fitted about piercing el- 5o 
ement 26 so that a proximal-end of needle shield 29 
rests against collar 32. Collar 32 should be configured 
such that maximum diameter "g" is at least slightly great- 
er than a maximum diameter T displayed by needle 
shield 29, such that needle shield 29 will not interfere 55 
between operation of collar 32 and shield 42. 
[0038] Preferably, safety shield assembly 30 is preas- 
sembled by the component manufacturer and present- 



ed to the pharmaceutical company in a sterile state, 
ready to be fit to the syringe once filled with the drug. 
Syringe 10 is supplied to the pharmaceutical manufac- 
turer in a sterile state, ready to be filled with a desired 
drug and othenvise processed in a well-known manner. 
For instance, various filling operations, particulate in- 
spection operations, labeling operations, plunger rod 
assembly operations may be conducted on the syringe. 
[0039] As a first step in assembling the safety shield 
assembly, shield 42 is fitted to tube 200. Proximally-fac- 
ing sloped surfaces 74 and. if provided, 79, assist shield 
42 to smoothly surpass edge 34 of the collar. Shield 42 
is slid over tube 200 in a proximal direction, such that 
collar 32 rests against distal stop members 76. If tertiary 
stop members 78 are provided, collar 32 will be releas- 
ably retained between distal stop members 76 and ter- 
tiary members 78. After the various filling and process- 
ing operations have been conducted on the syringe, 
tube 200 is slid over syringe barrel 16 such that flange 
18 of the syringe is captured by lip structure 210 of the 
tube. As the shield is held to the tube in a retracted po- 
sition, with needle shield 29 affixed to piercing element 
26 will project beyond the distal end 202 of the tube. 
Syringe 10, together with lockable safety shield assem- 
bly 30, can be shipped by the pharmaceutical manufac- 
turer to an end-user in a ready-to-use state. 
[0040] Fig. 4 is representative of safety shield 42 
mounted about syringe 10 prior to activation of locking 
structure, while Fig. 5 is representative of the same con- 
struction after activation of the locking structure. Prefer- 
ably, a pharmaceutical manufacturer will ship the prefill- 
able syringe to the end-user in the state shown in Fig. 
5, such that the locking structure is pre-activated. One 
way to do this is that the locking structuriB may be acti- 
vated by the component manufacturer, as a final step In 
the preassembly of the safety shield assembly 30. For 
instance, the step of sliding ring 80 towards gap 59 can 
be effected as a final step in an assembly motion during 
which shield 42 is fitted to tube 200. In this vein, it will 
also be realized that because the component manufac- 
turer preferably supplies the ring and shield to pharma- 
ceutical manufacturer as a preassembled, single unit, 
the later assembly operations by the pharmaceutical 
manufacturer are simplified, in that the pharmaceutical 
manufacturer need only be concerned with sorting, ori- 
enting, distributing and then assembling a single unit 
about the syringe. Alternately, of course. It will be real- 
ized that the activation step can be done by the phar- 
maceutical manufacturer itself, as part of the operation 
in fitting the safety shield assembly to the syringe. 
[0041] Nonetheless, Fig. 5 illustrates activation of the 
locking stmcture, whether by the component manufac- 
turer, by the pharmaceutical manufacturer or by an end- 
user. The user-severable connections 84 connecting 
ring 80 to distal end 45 of the shield have been severed, 
and ring 80 has been slid proximally with respect to 
shield 42. Aided by distally-facing sloped surface 60 as- 
sociated with distal abutment 58, inside surface 82 of 
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thb ring glides along outside surface 48 of the shield, 
over distally-facing sloped surface 60, and is secured in 
gap 59 defined between distal abutment 58 and proxi- 
mal abutment 56. Because inside diameter **P" of ring 
80 is smaller than diameter "M** between diametrically- 5 
opposed gaps 59, ring 80 exerts an inwardly-directed 
force upon deflectable arms 50. Deflectable arms 50 are 
thus deflected about their distal ends 54, such that prox- 
imal ends 52 are pushed towards the Interior of shield 
42. As a deflectable arm 50 is urged inwardly (see par- io 
ticularly Figs. 7 and 8), proximal end 52 of a given de- 
flectable arm and stop surface 72 of a respective stop 
element 70 define a gap 100 between them. Gap 100 is 
designed to "capture" collar 32 when the shield is slid 
distally to cover piercing element 26. Where the collar 15 
has a flat side portion 36, then gap 100 should have a 
width "b" at least equal, if not slightly greater than, thick- 
ness "e" of the collar to securely retain collar 32 in gap 
100. If, as depicted in Figure 10, the collar is configured 
with locking tooth 34a, then width "b" should be chosen 20 
so as to accommodate the maximum width "q" associ- 
ated with locking tooth 34a, so that locking tooth 34a is 
securely retained in gap 100. 

[0042] Fig. 6 is representative of shield 42 in its ex- 
tended position to protectively cover distal tip 28 of the 25 
piercing element. After needle shield 29 has been re- 
moved and an injection administered in the usual man- 
ner, shield 42 is grasped by an end-user and slid distally 
with respect to syringe 10, Collar 32, which is fixed to 
tube 200, will thus be urged towards proximal end 44 of 30 
the shield. Owing to the resiliency of deflectable arms 
50, edge 34 of the collar will push arms 50 in an outward 
direction from the interior of the shield and thus will pass 
along the length of amis 50. Edge 34 wilt eventually de- 
flect past proximal end 52, causing the arm to re-deflect 35 
in an inward direction toward the Interior of the shield. 
An audible indication, such as a clicking sound, will be 
heard to indicate activation of the safety mechanism. 
Thus, collar 32 will come to rest in gap 100, with the 
collar sandwiched between proximal end 52 and stop 40 
surface 72, Collar 32 is thus lockingly held between stop 
surface 72 and proximal end 52 of the anm, arresting 
further movement of the shield in either proximal or dis- 
tal directions respective of syringe 10. Accordingly, 
shield 42 is retained in its extended position with respect -^5 
to piercing element 26, protectively covering distal tip 
28 against inadvertent touch contact. 
[0043] As previously explained, in a preferred config- 
uration (Figures 7, 8 and 10), deflectable arms 50, stop 
members 70 and collar 32a are configured to provide so 
good audible as well as tactile indication that shield 42 
has been locked to collar 32a. As edge 34 of collar 32a 
clears proximal end 52 of the deflectable arm. locking 
tooth 34a enters gap 100. As soon as the locking tooth 
enters gap 100, the resilient characteristics of the de- 55 
flectable arm cause the arm to re-deflect in an inward 
direction toward the interior of the shield. At this mo- 
ment, an interior portion 49a of deflectable arm 50 that 



is located adjacent proximal end 52 is thrust against 
shelf 37 of collar 32a. As soon as interior portion 49a is 
thrust against shelf 37, tactile as well as audible sensa- 
tions are transmitted to the user, signaling that shield 42 
has been locked to collar 32a. Owing to the canted ori- 
entations of both proximal end 52 of the deflectable 
arms and stop surface 72 of the stop members 70, each 
of the proximal ends 52 and stop surfaces 72 are lock- 
ingly retained against their respective distally facing 
canted edge 36a and proximally-facing canted edge 
36b, such that tooth 34a is securely locked within gap 
100. Thus, by a simple distal movement, shield 42 is 
self-locking with collar 34a. 

[0044] Referring then to Figure 11 . and Figure 12 for 
greater detail, an alternative prefen^ed embodiment of 
the collar 132 is illustrated, with the collar Including an 
edge 134 and a side portion 136. However, here, side 
portion 136 is not completely flat. Rather, when viewed 
in cross-section, edge 134 and side portion 136 are not 
linked by a locking tooth. Instead, the side portion 136 
includes a substantially flat abutting surface 136a and 
a distally-facing sloped surface 1 38. In this way, as prox- 
imal end 52 of the deflectable arm 50 Is thrust towards 
the tube it abuts surface 136a of collar 132. Owing to 
the canted orientations of both proximal end 52 of the 
deflectable arms and sloped surface 1 38, if safety shield 
42 is trust against the tube 200, the proximal end 52 
each will travel along sloped surface 138 towards the 
syringe 10 thereby preventing exposure of the needle. 
[0045] In a preferred embodiment of this invention, as 
shown in Figures 13 through 16, the flange 208 of the 
tube 200, Includes an upper proximal collar 210 spaced 
apart from said flange and supported on the flange by 
a plurality of posts 212. Preferably, the collar 210 has a 
polygonal shape, with an inwardly-sloping edge 214 
along its inner surface and terminating a shoulder 218. 
In this way, as the syringe 10 is inserted into the tube 
200, the flange 18 of the syringe comes in contact with 
the edge 214 causing the collar 21 0 to flex as the flange 
travels along the ridge. Once past the shoulder 218, the 
collar 210 is resilient enough to return to its resting po- 
sition with the leading edge 21 8a of the shoulder extend- 
ing beyond point at which the curved surface of the 
flange 18 transitions to the planar surface TP. In this 
way. the leading edge 218a will not readily come in con- 
tact with the curved portion of the flange so that the sy- 
ringe cannot be easily removed from safety shield as- 
sembly 30. 

[0046] The various components can be formed from 
suitable materials, such as medical-grade plastics or the 
like. They may be injection molded in manners well- 
known to the skilled artisan, resulting in reliable and 
cost- effective production of the locking shield assembly. 
The locking shield assembly of the present invention 
can be adapted with prefillable syringes of various di- 
mensions and capacities. Various enhancements can 
be provided to permit easy assembly. For instance, sec- 
tions of the sidewall adjacent the proximal end of the 
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shield can be thinned, or slits can be incorporated in an 
area of the shield between the proximal end of the shield 
and the proximal edge of the deflectable arms, all to en- 
hance the easier sliding of the shield proximally over the 
collar. Of course, the dimensions for the various com- 
ponents can be selected such that when the shield is In 
its retracted position, the distal tip of the piercing ele- 
ment Is exposable for an injection, and when the shield 
in its extended position, the distal tip of the piercing el- 
ement will be protectively covered to enable the end us- 
er to safely discard the syringe. 
[0047] It will be appreciated and understood by those 
skilled in the art that further and additional revisions to 
the Invention may be devised. The invention is not lim- 
ited to the specific embodiments shown. 



Claims 

1 . A medical device comprising: 

a barrel (16) having proximal (14) and distal 
(12) ends; 

a tube (200) secured about the barrel (16); 



wherein the tube (200) includes a tube flange 



(208); 



a shield (42) mounted about the tube (200) and 
axially moveable between a retracted position, 
wherein the distal end (12) of the barrel (16) is 
exposed, and an extended position, wherein 
the distal end (12) of the barrel (16) Is covered, 
the shield (42) having a proximal end (44), a 
distal end (45), and a circumferential sidewall 
(46) there between, the circumferential sidewall 
(46) having an outside surface (48), an inside 
surface (49) and an interior; and 
a user-activatable locking means to secure the 
shield (42) in the extended position, the user 
actlvatable locking means including: 

at least one deflectable ann (50) having a 
distal end (54) mounted within the circum- 
ferential sidewall (46) and a proximal end 
(52) deflectable toward the interior of the 
shield (42), the arm (50) having at free po- 
sition in which the ami (50) is substantially 
coplanar with the circumferential sidewall 
(46) of the shield (42), and a locking posi- 
tion, wherein the arm (50) is deflected to- 
ward the interior of the shield (42) so that 
the proximal end (52) is positioned toward 
the interior of the shield (42); 
at least one stop member (70) mounted to 
the Interior surface (49) of the shield (42) 
adjacent to the proximal end (44) of the 
shield (42) to define a gap between the 
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stop member (70) and the proxinial end 
(52) of the deflectable arm (50); and 
a ring (80) axially slidable around the out- 
side surface of the shield (42) between a 
first position wherein the ring (80) is spaced 
away from the deflectable arm (50) and a 
second position wherein the ring (50) is po- 
sitioned against the deflectable arm (50) to 
secure the arm (50) in the locking position, 
the tube (200) includes a collar (32) posi- 
tioned adjacent the distal end (12) of the 
tube (200), the collar (32) having an edge 
(34), the tube (200) further includes an up- 
per proximal collar (210) spaced apart from 
the tube flange (208) and supported on the 
flange (208) so that, as the barrel (16) is 
inserted into the tube (200), the proximal 
end of the barrel (16) comes in contact with 
the upper proximal collar (210), causing 
the upper proximal collar (210) to flex from 
its resting position, and, as the proximal 
end (14) of the barrel (16) passes the upper 
proximal collar (210), the upper proximal 
collar (210) Is resilient enough to retum to 
its resting position. 

The medical device of claim 1 wherein the upper 
proximal collar (21 0) is supported on the tube (200) 
by a plurality of posts (212). 

The medical device of claims 1 or 2 wherein the up- 
per proximal collar (210) has a generally polygonal 
shape with an inwardly sloping edge (214) along an 
upper surface. 

The medical device of claim 3 wherein the barrel 
(16) has a flange (18) provided about the proximal 
end (14) and the inwardly-sloping edge (214) of the 
inner surface of the upper proximal collar (210) ter- 
minates at a shoulder (218) having a leading edge 
(218a)extending beyond a point at which a curved 
surface of the ban^el flange (18) transitions to a pla- 
nar surface so that the leading edge will not readily 
come in contact with the curved portion of the barrel 
flange to prevent easy removal of the tube. 

The medical device of claims 1, 2, 3 or 4 wherein 
the edge (1 34) of the collar (1 32) has a flat abutting 
surface (136a) and a distally-facing sloped surface 
(138) such that, when the shield (42) is thrust 
against the tube (200), the proximal end (52) will 
travel along the sloped surface (138). 



55 Patentanspruche 

1 . Medizintsche Vorrichtung, die folgendes umfallt: 



30 



3. 



35 



4. 



40 



45 



50 



15 



EP 0 941 134 Bi 



16 



eihen Zylinder (16) mit einem proximalen (14) 
und einem distaleh (12) Ende, 

eine um den Zylinder (16) befestigte Rohre 
(200), 

bei der die Rohre (200) einen Rohrenflansch 
(208) einschlieilt, 

einen Schutz (42), um die Rohre (200) ange- 
bracht und in Axialrlchtung beweglich zwischen 
einer zuruckgezogenen Position, in der das dl- 
stale Ende (12) des Zylinders (16) freigelegt 
wird, und einer ausgefahrenen Position, in der 
das distale Ende (12) des Zylinders (16) um- 
hullt wird. wobei der Schutz (42) ein proximates 
Ende (44), ein distales Ende (45) und eine in 
Umfangsrichtung verlaufende Seitenwand (46) 
zwischen denselben hat, wobei die in Um- 
fangsrichtung verlaufende Seitenwand (46) ei- 
ne AuRenflache (48). eine Innenflache (49) und 
ein Inneres hat, und 

ein benutzeral^tivierbares Verriegelungsmittel 
zum Sichern des Schutzes (42) in der ausge- 
fahrenen Position, wobei das benutzeral<tivier- 
bare Verriegelungsmittel folgendes einschlieUt: 

wenigstens einen ablenkbaren Arm (50) 
mit einem innerhalb der in Umfangsrich- 
tung veriaufenden Seitenwand (46) ange- 
brachten distalen Ende (54) und einem 
zum Inneren des Schutzes (42) hin ablenk- 
baren proximalen Ende (52), wobei der 
Arm (50) eine frele Position hat, in welcher 
der Arm (50) wesentlich in einer Ebene mit 
der in Umfangsrichtung veriaufenden Sei- 
tenwand (46) des Schutzes (42) liegt, und 
einer Verriegelungsposition, in welcher der 
Arm (50) zum Inneren des Schutzes (42) 
hin abgelenkt wird, so dali das proximate 
Ende (52) zum Inneren des Schutzes (42) 
hin angeordnet wird, 

wenigstens ein an der Innenflache (49) des 
Schutzes (42) angebrachtes Anschlagele- 
ment (70). angrenzend an das proximale 
Ende (44) des Schutzes (42), um einen 
Spalt zwischen dem Anschlagelement (70) 
und dem proximalen Ende (52) des ablenk- 
baren Arms (50) zu definieren, und 
einen Ring (80), der in Axialrichtung um die 
Audenfldche des Schutzes (42) verscho- 
ben werden kann, zwischen einer ersten 
Position, in welcher der Ring (80) mit Zwi- 
schenraum vom ablenkbaren Arm weg 
(50) angeordnet wird, und einer zweiten 
Position, in welcher der Ring (50) gegen 
den ablenkbaren Arm (50) angeordnet 



wird, um den Arm (50) in der Verriege- 
lungsposition zu sichern, 

wobei die Rohre (200) einen angrenzend an 

5 das distale Ende (12) der Rdhre (200) angeordne- 
ten Bund (32) einschlielit, wobei der Bund (32) eine 
Kante (34) hat, wobei die Rohre (200) auflerdem 
einen oberen proximalen Bund (210) einschlieUt, 
mit Zwischenraum zum Rohrenflansch (208) ange- 

10 ordnet und auf dem Rohrenflansch (208) getragen, 
so dal^ das proximate Ende des Zylinders (16) In 
Kontakt mit dem oberen proximalen Bund (210) 
kommt, wenn der Zylinder (16) in die Rohre (200) 
etngefUhrt wird, was bewirkt, dad sich der obere 

15 proximale Bund (210) aus seiner Ruheposition 
biegt, und der obere proximale Bund (210) ausrei- 
chend elasttsch ist, um zu seiner Ruheposition zu- 
ruckzukehren, wenn das proximale Ende (14) des 
Zylinders (16) den oberen proximalen Bund (210) 

20 passiert. 

2. Medizinische Vorrichtung nach Anspruch 1 , bei wel- 
cher der obere proximale Bund (210) durch eine 
Vielzahl von Stutzen (212) auf der Rohre (200) ge- 

25 tragen wird. 

3. Medizinische Vorrichtung nach Anspruch 1 Oder 2, 
bei welcher der obere proximale Bund (210) eine 
allgemein vieleckige Form mit einer nach innen ab- 

30 fallenden Kante (214) langs einer oberen FlSche 
hat. 

4. Medizinische Vorrichtung nach Anspruch 3, bei wel- 
cher derZylinder (16) einen um das proximale Ende 

35 (14) bereitgestellten Flansch (18) hat und die nach 
innen abfallende Kante (214) der Innenflache des 
oberen proximalen Bundes (210) an einem Absatz 
(218) endet, der eine Vordericante (218a) hat, die 
sich uber einen Punkt hinaus erstreckt, an dem eine 

40 gekrummte Flache des Zylinderflanschs (18) in ei- 
ne ebene Flache ubergeht, so dafl die Vorderkante 
nicht ohne weiteres in Kontakt mit dem gewolbten 
Abschnitt des Zylinderflanschs kommen wird. um 
ein leichtes Abnehmen der Rdhre zu verhindem. 

45 

5. Medizinische Vorrichtung nach einem der AnsprQ- 
che 1,2, 3 Oder 4, bei der die Kante (134) des Bun- 
des (132) eine flache Stol^flache (136a) und eine in 
dtstaler Richtung zeigende abgeschrdgte FIdche 

50 (1 38) hat derart, dafi sich das proximale Ende (52) 
langs der abgeschragten Flache (138) bewegen 
wird, wenn der Schutz (42) gegen die Rdhre (200) 
geschoben wird. 

55 

Revendications 

1 . Dispositif medical comprenant: 
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un corps (1 6) pourvu 6*ur\e extr6mit6 proximale 
(14) et d*une extremite distale (12); 
Lin tube (200) fix6 autour du corps (16); 

dans lequel le tube (200) est pourvu d*une bri- 5 
de de tube (208); 

une protection (42) mont^e autour du tube 
(200) et mobile dans le sens axial entre une po- 
sition retract^e, dans iaquelle i'extremrte dista- io 
le (12) du corps (16) est expos^e, et une posi- 
tion 6tendue, dans Iaquelle I'extremit^ distale 
(12) du corps (16) est couverte, la protection 
(42) 6tant pourvue d'une extr6mit6 proximale 
(44), d*une extremite distale (45) et d'une paroi 15 
laterale circonferentielle (46) entre les deux, la 
parol iat6rale circonferentielle (46) §tant pour- 
vue d*une surface exterieure (48), d'une surfa- 
ce interieure (49) et d'un interieur; et 2. 
un moyen de verrouillage pouvant Stre actlv§ 20 
par un utilisateur afin d'immobillser la protec- 
tion (42) dans la position etendue, le moyen de 
verrouillage pouvant etre active par un utilise- 3. 
teur incluant: 

25 

au molns un bras (50) pouvant etre devie 
pourvu d'une extremite distale (54) montee 
d rinterleur de la parol laterale circonferen- 
tielle (46) et d'une extremite proximale (52) 4. 
pouvant etre deviee vers rinterleur de la 30 
protection (42), le bras (50) ayant une po- 
sition libre dans Iaquelle le bras (50) est es- 
sentiellement coplanaire avec la paroi la- 
terale circonferentielle (46) de la protection 
(42) et une position de verrouillage dans la- 35 
quelle le bras (50) est devie vers Tinterieur 
de la protection (42) de maniere d ce que 
I'extremite proximale (52) soit positionnee 
vers rinterleur de la protection (42); 
au moins un element d'anr§t (70) monte sur 40 
la surface interieure (49) de la protection 
(42) de maniere adjacente ^ I'extremite 5. 
proximale (44) de la protection (42) de ma- 
niere a defmir un espace entre reiement 
d'arret (70) et Textremite proximale (52) du 45 
bras (50) pouvant etre devie; et 
une bague (80) pouvant coulisser dans le 
sens axial autour de la surface exterieure 
de la protection (42) entre une premiere 
position, dans Iaquelle la bague (80) est si- 50 
tuee a distance du bras (50) pouvant etre 
devie, et une seconde position, dans Ia- 
quelle la bague (80) est positionnee centre 
le bras (50) pouvant etre devie de maniere 
a immobiliser le bras (50) dans la position 55 
de verrouillage, 

le tube (200) inclut un collier (32) position- 
ne de maniere adjacente a I'extremite dis- 



tale (1 2) du tube (200). le collier (32) etant 
poun^u d'un bord (34), le tube (200) inclut, 
en outre, un collier proximal superieur 
(210) situe ^ une distance de la bride de 
tube (208) et supporte sur la bride (208) de 
maniere e ce que, lors de I'insertion du 
corps (16) dans le tube (200), I'extremite 
proximale du corps (16) vienne se mettre 
en contact avec le collier proximal supe- 
rieur (210), provoquant la flexion du collier 
proximal superieur (210) qui quitte sa po- 
sition de repos et d ce que, lorsque I'extre- 
mite proximale (14) du corps (16) franchit 
le collier proximal superieur (21 0), le collier 
proximal superieur (21 0) soit suffisamment 
eiastique pour retrouver sa position de re- 
pos. 

Dispositif medical selon la revendication 1 , dans le- 
quel le collier proximal superieur (210) est supporte 
sur le tube (200) par une pluralite de supports (212). 

Dispositif medical selon les revendications 1 ou 2, 
dans lequel le collier proximal superieur (210) a ge- 
neratement la forme d'un polygene presentant un 
bord (214) qui s'incline vers I'interieur le long d'une 
surface superieure. 

Dispositif medical selon la revendication 3, dans le- 
quel ie corps (1 6) est pourvu d'une bride (1 8) prevue 
autour de I'extremite proximate (14) et le bord (214), 
incline vers I'interieur, de la surface interne du col- 
lier proximal superieur (210) se termine au niveau 
d'un epaulement (218) pourvu d'un bord avant 
(218a) qui s'etend au-dela d'un point au niveau du- 
quel une surface courbe de la bride (18) du corps 
se transforme en une surface plane, de maniere d 
ce que le bord avant ne puisse pas se mettre faci- 
lement en contact avec la partie courbe de la bride 
de corps afin d'emp§cher un retrait facile du tube. 

Dispositif medical selon les revendications 1,2,3 
ou 4, dans lequel le bord (134) du collier (132) pos- 
sede une surface de butee plate (136a) et une sur- 
face inclinee (138) faisant face au cote distal, de 
maniere d ce que. lorsque la protection (42) est 
poussee centre le tube (200), I'extremite proximale 
(52) se depiace le long de la surface inclinee (138). 
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